As shown in Figure 1 , VEGF-A deletion did not prevent blood glucose control but is essential for fine-tuning or grossly disrupt endocrine pancreatic development, blood glucose regulation. In conclusion, we speculate and VEGF-A Ϫ/Ϫ islets developed adjacent to pancreatic that islet formation takes place in two sequential blood vessels ( Figures 1A and 1B) . In contrast, the develsteps: in the first step, signals from blood vessel endoopment of islet capillaries was severely impaired in the thelium induce islet formation next to the vessels, and absence of VEGF-A ( Figures 1C and 1D ). The islet cell in the second step, the islets signal to the endothelium. 
The fact that Ϫ/Ϫ mice live and respond to a glucose gated whether islet-produced VEGF-A acts on ECs in a challenge shows that insulin secretion through endotheparacrine manner. Using electron microscopy, we oblial fenestrae cannot be the exclusive mode of insulin served that VEGFR2 expression, the principal signaling entry into the circulatory system. Transcytosis of proreceptor for VEGF-A [14] , was exclusively expressed teins in the continuous microvascular endothelium has by ECs (Figure 3) . Because VEGF-A was deleted in all been previously described as a mechanism of capillary pancreatic epithelial cells rather than mesenchymal cells permeability involving caveolae [16] . It therefore is note-(such as ECs or pericytes), the morphological phenotype worthy that we occasionally observed what appeared of ECs in islets reflects paracrine VEGF-A signaling from to be an endo-or transcytotic uptake of islet cell granislet cells to VEGFR2-expressing ECs. Thus, high ules by the thickened endothelium of Ϫ/Ϫ islets, thus pointing to an alternative mode of insulin release into VEGF-A levels in islet cells act on ECs in a paracrine the blood (Figures 4C and 4D ). manner to establish a network of fenestrated capillaries.
In summary, we propose a two-step model for endoIt is noteworthy that fenestrated ECs are also found crine gland formation-specifically, the formation of adjacent to other islet cells (such as ␣ cells) and the pancreatic islets. In the first step, blood vessel endotheexocrine tissue is characterized by ECs with few endolium induces islet development [1]. As a result, islets thelial fenestrae corresponding to the low VEGF-A levels form adjacent to blood vessels (Figure 1 ). In the second found in this tissue (Supplemental Data).
step, the newly formed islets induce capillary development. As a result, a dense network of fenestrated capil-VEGF-A Is Required for Optimized laries connects the islets with the blood vessel system Blood Glucose Regulation (Figures 1 and 2) . The first step involves signaling from In perfusion experiments with horseradish peroxidase, blood vessel endothelium to the pancreatic epithelium it was shown that the endothelial fenestrae in islets are and therefore is independent of islet VEGF-A. The secsites through which proteins can quickly permeate [15] . ond step involves signaling from the islet to the endotheThus, we wondered whether loss of endothelial fenestralium and requires VEGF-A as a paracrine signal known tion in Ϫ/Ϫ islets ( Figure 2G ) impairs insulin secretion to induce vascular permeability [17] . We have previously and consequently leads to elevated blood glucose levshown that VEGF-A overexpression leads to more ECs, els. The results of glucose tolerance tests showed that which in turn induce ectopic islet cell growth. The finding Ϫ/Ϫ mice displayed defective blood glucose levels but that VEGF-A Ϫ/Ϫ islet cells form adjacent to pancreatic vessels is in line with the notion that, during normal were principally capable of responding to a glucose between endothelial cells and endocrine cells leads to the formation of a functional endocrine gland.
Supplemental Data
Supplemental Data shows data on islet VEGF-A expression, embryonic Pdx1-Cre activity and VEGF-A deletion, and the effect of VEGF-A levels on pancreatic organ and islet size as well as Experimental Procedures.
